Horizontal representativeness errors for monthly mean comparisons
shows the statistics of a comparison between monthly mean observed and simulated columns over the greater eastern United States in July 2006, for different degrees of fractional coverage required. Although the optimal agreement (best spatial correlation, smallest differences) is achieved by requiring a per-grid cell total fractional coverage of 0.4-0.7, the agreement does not worsen much for more relaxed coverage constraints, because the looser requirements are offset by the increased number of days available for calculating a monthly average (with up to 25 days available in case of minimum fractional coverage of 0.1), curbing potentially large representativeness errors. Examples of application of the averaging kernel Figure S1 shows monthly averaged averaging kernels along with the NO 2 profiles from GEOS-Chem with and without the kernels applied for a grid cell in the North Sea in February 2006 and for a grid cell over Siberia in August 2006. Over the North Sea, GEOS-Chem and TM4 feature comparable NO 2 columns, but in contrast to the examples shown in the main text, the GEOS-Chem profile shape is now more peaked towards the surface than the TM4 profile, in contrast to the NO x source regions, where GEOS-Chem profiles are more vertically mixed than those from TM4. With the reduced sensitivity in the boundary layer (kernel values < 1), the GEOS-Chem column is reduced (by 14%) and in closer agreement with the average OMI NO 2 column (2.1×10 15 molec. cm -2 ) after application of the kernel relative to the column without the kernel applied. Over Siberia, GEOS-Chem simulates substantially enhanced NO 2 columns, probably from biomass burning. The TM4 a priori does not show any sizeable biomass burning enhancements, and the GEOS-Chem column is halved after application of the kernel, reflecting the reduced sensitivity below 600 hPa. Again, the column agrees better with the average OMI column (0.3×10 15 molec. cm -2 ) if the kernel is applied. Figure S1 . Vertical averaging kernel (black dashed line) and NO 2 profiles simulated by GEOS-Chem (blue), TM4 (red), and GEOS-Chem convolved with the averaging kernel (purple) following Eq. 
